This study investigates the relationship between financial development, economic growth and poverty reduction in Bangladesh using quarter frequency data over the period of 1975-2011. This issue is of importance for developing economics, since the role of financial sector in mobilizing and allocating savings into productive investments. All variables are tested for their order of integration using the ADF and Zivot-Andrews structural break tests. The results show that the variables are integrated at I(1). We then apply a simulation based the ARDL approach to cointegration by incorporating structural breaks stemming in the series for long run relation. Our empirical findings indicated that long run relationship between financial development, economic growth and poverty reduction exists in Bangladesh. The diagnostic tests show that the underlying assumptions of the statistical model are fulfilled. The implication of the empirical findings is explained in the main text.
Introduction
The interrelationship between financial development and economic growth is extensive on the theoretical and empirical literature. The similar imperative aspects of the linkage between financial development and poverty reduction cannot be substantially found in the earlier literature. The impact of finance on poverty has been largely inconclusive and unclear from empirical front due to the change in the level of income which results from financial sector reforms, really leads to poverty reduction in developing countries. Poverty reduction strategy will take more importance in compare to the growth model for the developing countries. This is due to the fact that economic progress lead to increase in growth, does not necessarily improve the lives of poor (Todaro, 1997) .
For the last couple of decades, Bangladesh has been experiencing a modest reduction in the rate of poverty of around 1.5 percent point a year (IMF, 2005) . This improvement is also evident for the distributionally sensitive measures of poverty. Both poverty gap ratio and squared poverty gap ratio declined from 17.2 percent to 12.9 percent and 6.8 percent to 4.6 percent over the period of 1992-2000 (IMF, 2005) . This record of poverty reduction since the last decade of the nineteenth century does give some hope of achieving an important target of poverty reduction set by the Millennium Development Goals (MDGs). The poverty reduction strategy (PRS) paper of Bangladesh has also emphasized on the need of resource mobilization efforts that need to be intensified in order to realize the MDGs and PRS goals. However, the resources required for achieving these goals are beyond the capacity of the country both in the short run and immediate long run. Hence, implementation of these programs may be successful with substantial development in the financial sector which will attract resources from external sources. International organizations such as the World Bank, Asian Development Bank (ADB) and IMF have long argued for the development of sound and efficient financial sectors in Bangladesh in order to attract more foreign resources to overcome poverty (ADB, 2009; IMF, 2010) . In 2001, there were more than 1 billion people living in poverty, according to the frugal US$1 a day poverty measure (Chen and Ravallion, 2004 ). There are also dramatic differences in poverty among countries, even among developing countries. The poverty situation in Bangladesh is that 41.2 percent of people are lived below poverty line based on the earlier definition of World Bank. However, the actual situation of poverty increased by considering the new definition of poverty provided by World Bank ($1.25/per day).
Contrary to the orthodox view, it has also been argued that capital market in developing countries suffers from the problem of moral hazard and adverse selection (Stiglitz and Weiss, 1981 ; Stiglitz, 1998 ). These market imperfections may lead to an unequal distribution of credit in favor of the rich people (Jalilian and Kirkpatrick, 2005; Shahbaz and Islam, 2011) .
Hence, financial sector may not serve the purpose of poverty reduction. However, the causal relationship may actually run from poverty reduction to the development in the financial sector since financial intermediaries have more incentive to participate in a market with a smaller group of poor people.
Since its independence in 1971, the internal weakness of the banking sectors resulted in an accumulation of large non-performing loans. Reforms in the financial sectors in Bangladesh started in the early 1980s and gained the pace in the 1990s. The main focus of these reforms was to improve the process of financial intermediation by taking up series of measures related to legal, policy and institutional restructuring. The first phase of reforms in 1980s include denationalization of public banks in 1984, allowing new private banks in 1986, establishment of a National Commission on Money, Banking and Credit to identify problems in the banking sectors and prescribe policies as remedial measures. In the later phase of reforms, government allowed for market-determined deposits and lending rates. Other measures include introduction of indirect monetary instruments to replace direct credit control, improvement of capital base of commercial banks, and reforms in legal framework of debt recovery (Rahman, 2004) . In 1997, ADB approved a program loan of $80 million that was aimed at enhancing market capacity, and developing a fair, transparent, and efficient capital market (ADB, 2009).
The importance of world poverty alleviation cannot be overstated.
The effective utilization of domestic resources is vital for economic growth and poverty reduction through the development of financial sector. The focus of financial sector reforms in Bangladesh which started in the early 1980s and accelerated its pace in the 1990s was to improve the process of financial intermediation by taking up series of legal, policy and institutional restructuring. As evidenced in the real gross domestic product (GDP) which grew at an average rate of 5.8% per annum during 2000-2009 as compared with 5.5% in 1995-2009, these modifications ensured efficient allocation of financial resources promoting higher investments and capital formation. During the first half of 1990s Bangladesh experienced major financial sector reforms which included liberalization of interest rates, improvement of monetary policy, abolishing priority sector lending, strengthening central bank supervision, regulating banks, improving debt recovery and broadening capital market development.
Capital account liberalization that started in 1997 (IMF, 2000) involved easing restrictions in capital and money market, derivatives, credit operations, direct investments, real estate transactions, personal capital movements, provisions specific to commercial banks and institutional investors.
While the importance of a sound financial sector in order to eradicate poverty has been long recognized, the empirical relationship between financial sector development and poverty reduction has hardly been investigated. Although in last few decades Bangladesh experienced a modest reduction in poverty and development in the financial sector, research on the relationship between financial sector development and poverty is conspicuously absent for this country. Hence, it raises a number of questions: 1) Is there any relationship between these two variables? 2) Does the causation, if there is any, run from financial development to poverty or poverty to financial development? 3) What precisely was achieved by financial liberalization in Bangladesh? The aim of this paper is to answer these questions by examining the relationship between financial development, economic growth and poverty reduction in Bangladesh. The novelty of this paper is to allow for asymmetry in potential causal relationship between financial development and poverty reduction in Bangladesh-one of the South Asian nations.
This study may have a comprehensive effort on this topic for the economy of Bangladesh and it will five ways contribution to the growth and poverty literature by applying: The rest of the paper is organized as the following. Section-II outlines the literature review pertinent to the Bangladesh. The data and the underlying methodology are clarified in section-III. Empirical findings are presented in section-IV and section-V presents conclusion and policy implications.
II. Literature review
Empirical evidence on the interaction between financial development and poverty reduction has not been fully explored due to the mixed and inconclusive findings. Some of the earlier studies have shown that financial development can contribute to poverty reduction in a number of ways (Odhiambo, 2009) Furthermore, they found that financial development contributes to poverty reduction through a growth-enhancing effect up to a certain threshold level of economic development.
Some studies have also examined the inverse association between financial development and poverty (Honohan, 2004) . He found that a 10-percentage point increase in the ratio of private credit to GDP should reduce poverty rations by 2.5-3 percentage points. Beck et al. (2004) , while using data on 52 developing and developed countries to assess the relationship between financial development and income distribution, reported that the income of the poorest 20 per cent of the population grows faster than the average GDP per capita in countries with higher financial development. Arestis and Caner, (2005) disclosed that the growth channel is not the only channel through which financial development can affect poverty, but that there are two further channels, namely the financial crises channel and the access to credit and financial services channel. Even more recently, Arestis and Caner, (2009) suggested a further channel-the income share of labour channel.
Similarly, Honohan and Beck, (2007) suggested that financial depth is indeed conducive to poverty reduction, so that deep financial system also seems to have a lower incidence of poverty than others at the same level of national income. A more recent study by Jeanneney and Kpodar, (2008) is concerned with standard financial liberalization is directly effective in reducing poverty, as is the more indirect effect via economic growth. Financial development promotes financial instability; moreover the poor do not benefit from the greater availability of credit. This implies that the benefits outweigh the cost for the poor, although no real explanation is provided.
Bidirectional causality between financial development and poverty reduction does not mean that poverty reduction is influenced by financial development Shahbaz and Islam, 2011) . The distribution of income is enhanced in order to implementation of the easy access to financial resources (Shahbaz, 2009b; Shahbaz and Islam, 2011) . This implies that financial development eradicates the credit constraints on the poor segment of population to increase their productivity and efficiency of their productive assets which in return, reduces poverty (Inoue and Hamori, 2012) . Working with the annual data for Pakistan, Shahbaz, (2009b) investigate the impact of financial development and financial instability on poverty reduction by applying the autoregressive distributed lag model (ARDL) for long run relationship between the variables by controlling economic growth, inflation, agricultural growth, manufacturing and trade openness. The results indicated that all the variables are cointegrated for long run relationship and also found that financial development is negatively related with poverty while financial instability increases poverty. In addition, Agriculture growth, manufacturing and trade openness seem to reduce poverty reduction in Pakistan.
Using the similar method, Ellahi, (2011) investigated the relationship between financial Their results are sensitive with use of methodology and proxy of financial development but overall results found that financial development reduces poverty.
The empirical evidence of above studies may be biased due to ignoring the structural break stemming in the macroeconomic series of an economy. This generates more ambiguity in articulating a comprehensive economic and financial policy to reduce poverty due to having little knowledge about economic happenings in case of Bangladesh. We find that above studies used weak proxies such narrow money supply (M 1 ), broad money supply (M 2 ), domestic money bank assets and domestic credit to private sector which can not capture the phenomenon of financial development. To over this issue, we have used structural break unit root test accommodating an unknown structural break stemming in the series and new financial deepening index. This study is a humble request to fill gap in existing literature for said issue in case of Bangladesh.
III. Estimation Strategy and Data Collection
The aim of this present study is to investigate the causality between financial deepening, economic growth and poverty reduction in case of Bangladesh using quarter frequency data over the period of 1975Q1-2011Q4. This study may have a comprehensive effort on this topic for the economy of Bangladesh and it will several ways contribution to the growth and poverty literature by applying: (i) a comprehensive measure of financial deepening is used;
(ii) quarter frequency data is utilized over the period of 1975-2011 avoiding the issue of low 
where t DU denotes dummy variable and gives the mean shift incurred at each point while t DT denotes trend shift variable. Since conventional method to cointegration have certain shortcoming in the presence of break in the macroeconomics dynamics. In order to remove this remedy, we have incorporated the structural break autoregressive distributed lag model or the ARDL bounds testing approach to cointegration in the presence of structural break in the series. The ARDL bounds testing approach to cointegration has comparative advantage in compare to the other approaches.
This approach is flexible in the order of integration order whether variables are found to be stationary at I(1) or I(0) or I(1) / I(0). According to the small sample size, Monte Carlo investigation confirms that this approach performs better than other conventional approach (Pesaran and Shin, 1999) . Moreover, a dynamic unrestricted error correction model (UECM)
integrates the short run dynamics with the long run equilibrium can be derived from the ARDL bounds testing through a simple linear transformation. The empirical formulation of the ARDL bounds testing approach to cointegration is given below: Where (1 ) L  denotes the difference operator and ECT t-1 denotes the lagged residual term generated from long run relationship shows that financial development Granger-causes poverty reduction and causality is running from poverty reduction to financial development indicated by
. The same hypothesis can be drawn for other variables.
The study covers the time period of 1975-2011. The on real GDP and private household consumption expenditures data has been obtained from world development indicators (CD-ROM, 2012). The population series is used to convert all series into per capita. We have used quarter-weight method to transform annual frequency into quarter frequency to avoid the problem of low frequency of observations following (Shahbaz, 2012a) . The data for financial development index has been borrowed from Hye and Islam, (2012) 2 . 
Figure-1: Financial Development Index in Bangladesh

IV. The Estimation Results
Table-1 reports the empirical results of the ADF tests for intercept and trend. Our findings indicate the stationarity properties of the all the variables. The empirical evidence reported in Table-1 stationary at level. The variables are found to be stationary at 1 st difference i.e. integrated of order one I(1). In general, classical unit root tests are not reliable in the presence of structural break (Baum, 2004 ). This limitation of classical unit root tests (ADF) has been covered by applying Zivot-Andrews, (1992) structural break unit root test. Zivot-Andrews contain information about one structural break in the series. The results for Zivot and Andrew, (1992) unit root test are presented in Table- 2. This empirical evidence indicates that the series have unit root problem at level but financial development, poverty and economic growth are stationary at 1 st difference. This shows that variables have unique order of integration in order to apply the ARDL bounds testing approach to cointegration for long relationship between the variables. Note: * represents significant at 1% level of significance. Lag order is shown in parenthesis.
In order to apply the ARDL bounds testing approach, it is important to identify an appropriate lag to calculate the F-statistics. The ARDL model is sensitive with the lag order. In addition optimum lag order would be helpful in reliable and consistent result in the analysis. In this paper, we choose the AIC (Akaike information criterion) for investigate the long run relations among the variables. This AIC provides more better and consistent results as compared other lag length criterion (Lütkepohl, 2006) . The results reported in second column of Table-3 reveal that we are not consider taking the lag length more than 6 in our sample. Note: * represents significant at 1 per cent at level.
In order to apply the VECM Granger causality approach to detect direction of causal relationship between financial deepening, economic growth and poverty reduction, it is necessary to the order of integration of all the variables is unique. According to the procedure of the application of VECM, Granger, (1969) pointed out that once the variables are cointegrated for long run relationship with same level of stationarity then the VECM Granger causality is most appropriate. The VECM Granger causality analysis results are presented in 
….
Note: *, ** and *** show significance at 1, 5 and 10 per cent levels respectively.
The VECM Granger causality approach detects direction of causal relations within the given sample period. The shortcoming of this approach is that it's unable to forecasts a comprehensive economic policy to reduce poverty in the country. In order to overcome this issue, we have applied the innovative accounting approach (IAA) is a combination of variance decomposition method (VDM) impulse response function (IRF) to examine direction of causal relationship between financial deepening, economic growth and poverty reduction.
This approach is more suitable to forecast the behavior and to show the relative strength of variables. The findings of the IAA would be helpful to policy makers in designing comprehensive economic and financial policy to reduce poverty and sustain economic growth for long run. The findings of the long run result show the relative strength of causality results ahead the sample period (Shan, 2005; Shahbaz, 2012) . This approach also provides the magnitude of the feedback from one variable to other variable. Additionally, the VDM helps in determining the response of the dependent actor due to shocks occurring in independent actors. The results of VDM are reported in Table- Response of lnY to lnP Response to Generalized One S.D. Innovations
V. Conclusions and Policy Implications
This study explored the relationship between financial development, economic growth and poverty reduction in case of Bangladesh. The quarter frequency was used over the period of 1975-2011. The order of integration of the variables was investigated by applying structural break unit root test. The long run relationship between the variables was examined by applying the ARDL bounds testing while using dummy to accommodate structural break stemming in the series. Our results confirm that variables are cointegrated for long run relationship between the variables. Economic growth is weakly accelerated by financial development and poverty reduction. On the other hand, taking poverty reducing measures would put the economy on a higher growth path which will facilitate further reform in developing the financial sector. The rising economic growth rate of the 1990s has had a positive impact on poverty reduction. But the increased growth and declining poverty has not brought about a more equitable distribution of income. In fact, the distribution of income has become more unequal over time with the rich getting richer and the poor getting poorer (GOB and UNDP, 2011). The government may adopt a new policy asking all commercial banks to provide a certain percentage of loans to the SMEs that will helpful for reducing poverty through creating employment opportunities in the country. Financial sector reform attached with the bank Portfolio of each bank must be compulsorily earmarked for financing SMEs in Bangladesh.
